Appln.No.: 10/681,624 
Amdt. dated June 8, 2007 

Amendments to the Claims 

Please amend claims 16, 48, 49, 55 and 57-59 and cancel claims 17 and 50-54 as shown 
in the following listing of claims. This listing of claims will replace all prior versions and 
listings of claims in the application: 

1-15. (Cancelled) 

16. (currently amended) An integrated circuit communication device configured for 
operation over a multi-pair transmission channel, the communication device comprising: 

a first intersymbol interference (ISP compensation circuit receiving an input signal and 
outputting a second signal substantially compensated for a first ISI component; and 

a second ISI compensation circuit, the second ISI compensation circuit receiving the 
second signal and generating a third signal, the third signal being substantially compensated for a 
second ISI component, the second ISI compensation circuit comprising: 

a singl e stat e single-state decision feedback equalizer having a set of ordered 

coefficients, the decision feedback equalizer defining a coefficient related tail value and a 

low order subset of coefficient values; and 

a state multiplication circuit, the state multiplication circuit expanding a singl e 

state single-state representation output signal received from the singl e stat e single-state 

decision feedback equalizer into an N stat e a multi-state representation signal suitable for 

decoding by th e DFSE a multi-state decoder[|" ;H 

a first intersymbol int e rf e r e nc e (ISI) comp e nsation circuit r e c e iving an input signal and 
outputting a s e cond signal substantially comp e nsat e d for a first ISI compon e nt; and 

a s e cond ISI comp e nsation circuit, the second ISI comp e nsation circuit receiving th e 
s e cond signal and gen e rating a third signal, the third signal b e ing substantially comp e nsat e d for a 
s e cond ISI compon e nt . 

17. (cancelled) 



3 



Appln.No.: 10/681,624 
Amdt. dated June 8, 2007 

18. (Previously Presented) The integrated circuit communication device according to 
claim 16, the second ISI compensation device comprising a decision feedback sequence 
estimation circuit. 

19-47. (Cancelled) 

48. (currently amended) An integrated circuit communication device configured for 
operation over a multi-pair transmission channel, the communication device comprising: 

a first intersymbol interference (ISI) compensation circuit configured to receive a signal 
transmitted over the channel and to compensate for a transmitter induced ISI component; 

a Viterbi decoder operable to compute a distance of a received symbolic word from a 
codeword and generate tentative decisions; and 

a second ISI compensation circuit, operatively coupled with the first ISI compensation 
circuit and configured to compensate for a transmission channel induced ISI componen t, the 
second ISI compensation circuit comprising: 

feedback equalizer circuitry operable to receive tentative decisions from the 

Viterbi decoder and combine the tentative decisions with a set of high-ordered 

coefficients to generate a first value; 

summing circuitry operable to combine the first value with a digital signal to 

produce an intermediate signal; and 

a multiple-decision feedback equalizer operable to receive the intermediate signal 

and combine the intermediate signal with a set of pre-computed values generated by 

combining values of a set of low-ordered coefficients with a set of values representing 

levels of a multi-level symbolic alphabet to produce a set of potential digital signals, one 

of the potential signals being substantially ISI-compensated, the multiple-decision 

feedback equalizer outputting said one of the potential digital signals to the Viterbi 

decoder t-aed 

a d e cod e r syst e m, op e rativ e ly coupl e d with th e s e cond ISI compensation circuit, for 
computing th e distance of a receiv e d symbolic word from a codeword . 
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49. (currently amended) An integrated circuit communication device configured for 
operation over a multi-pair transmission channel, the communication device comprising: 

a first intersymbol interference (ISI) compensation circuit configured to compensate for a 
transmitter induced ISI component; and 

a second ISI compensation circuit, operatively coupled with the first ISI compensation 
circuit and configured to compensate for a transmission channel induced ISI component; 

wherein the first ISI compensation circuit comprises: 

an inverse partial response filter having an impulse response substantially an inverse of 
an impulse response of a pulse shaping filter of a remote transmitter, so as to substantially 
comp e nsate an input digital signal for a first ISI compon e nt wherein the inverse partial response 
filter is implemented with a characteristic feedback gain factor K, and wherein the inverse partial 
response filter operates in accordance with a non-zero value of the characteristic feedback gain 
factor K during communication initialization and wherein the value of the feedback gain factor K 
is ramped down to zero after a pre-defined interval . 

50-54. (cancelled) 

55. (currently amended) An The integrated circuit communication device according to 
claim 4 8 configured for operation over a multi-pair transmission channel, the communication 
device comprising: 

a first intersymbol interference (ISP compensation circuit configured to compensate for a 
transmitter induced ISI component: 

a second ISI compensation circuit, operatively coupled with the first ISI compensation 
circuit and configured to compensate for a transmission channel induced ISI component; and 

a decoder system, operatively coupled with the second ISI compensation circuit, for 
computing the distance of a received symbolic word from a codeword , the codeword being a 
concatenation of L symbols selected from two disjoint symbol-subsets X and Y, the codeword 
being included in one of a plurality of code-subsets, the received word being represented by L 
inputs, each of the L inputs uniquely corresponding to one of L dimensions, the decoder system 
comprising: 
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a set of slicers for producing a set of one-dimensional errors from the L inputs, 
each of the one-dimensional errors representing a distance metric between one of the L[[- 
]]_inputs and a symbol in one of the two disjoint symbol-subsets; and 

a combining module for combining the one-dimensional errors to produce a set of 
L-[[-]] dimensional errors such that each of the L-dimensional errors is a distance of the 
received word from a nearest codeword in one of the code-subsets. 

56. (Original) The integrated circuit communication device according to claim 55, 
wherein each of the one-dimensional errors is represented by substantially fewer bits than each 
of the L inputs. 

57. (currently amended) The integrated circuit communication device according to claim 
55, wherein the slicers slice the L inputs with respect to each of the two disjoint symbol-subsets 
X and Y to produce a set of X-based errors, a set of Y-based errors and corresponding sets of X- 
based and Y-based decisions, the sets of X-based and Y-based errors forming the set of one- 
dimensional errors, the sets of X-based and Y-based decisions forming fee a set of one- 
dimensional decisions, each of the X-based and Y-based decisions being a symbol in a 
corresponding symbol-subset closest in distance to one of the L inputs, each of the one- 
dimensional errors representing a distance metric between a corresponding one-dimensional 
decision and one of the L inputs. 

58. (currently amended) The integrated circuit communication device according to claim 
55, wherein the set of slicers comprises: 

first slicers for slicing each of the L inputs with respect to each of the two disjoint 
symbol-subsets X and Y to produce a set of X-based decisions and a set of Y-based decisions, 
the sets of X-based and Y-based decisions forming fee a set of one-dimensional decisions, each 
of the X-based and Y-based decisions being a symbol in a corresponding symbol-subset closest 
in distance to one of the L inputs; 

second slicers for slicing each of the L inputs with respect to a symbol-set comprising all 
symbols of the two disjoint symbol-subsets to produce a set of hard decisions; and 
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error-computing modules for combining each of the sets of X-based and Y-based 
decisions with the set of hard decisions to produce the set of one-dimensional errors, each of the 
one-dimensional errors representing a distance metric between the corresponding one- 
dimensional decision and one of the L inputs. 

59. (currently amended) The integrated circuit communication device according to claim 
55, wherein the combining module comprises: 

a first set of adder's for combining the one-dimensional errors to produce two- 
dimensional errors; 

a second set of adders for combining the two-dimensional errors to produce intermediate 
L-dimensional errors, the intermediate L-dimensional errors being arranged into pairs of errors 
such that the pairs of errors correspond one-to-one to the code-subsets; and 

a minimum-select module for determining a minimum for each of the pairs of errors, the 
minima being the L-dimensional errors. 

60-159. (Cancelled) 
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